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(54) PLANT BUGHT CONTROLUNG METHOD AND APPARATUS THEREFOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an effective method 
for the control of plant blight using ozonic water and an 
apparatus for the method. 

SOLUTION: A weakly acidic ozonic water having an ozone 
concentration of 1-30 ppm and formed at the anode side of 
an electrolytic ozonic water producing apparatus is 
scattered on the aerial part of plant. The decomposition of 
the ozonic water fallen on the ground is accelerated by 
spraying the alkaline water generated at the cathode side as 
a by-product to the base or the surrounding of the base of 
the plant. 
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[11*31 n tYyyiim^^mm<^^mmmi>z 
m^x. ^v>7j<jii«*^ 3 0 p p m&.TTmmmY 

m^m2] mmYyyiimii^. 2~2 0ppmT 
hmm 1 izim<^m(ommmm 

(^mm^Thmm i 2 izmcomx^m 
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m^m ] mMYyyii'piz. mm. mm^co 

m-^ms] mtMYy7ii^iz. mm, ^xy®, u 
ymmmmmmixmUpmm^'iTW n^^ti 
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3 ^zmmmmcommifm 
imsme] msMv'y7ki)\ mmmmi.zx'o 
mmm^z^^^^ti^YyyiiXhinikm inm5(7)^^ 
•ftitHzMmmm^mmm 
imsm] mm^mmitzm-rmmTiii}^. T 
)V:t} u ^m^^tymmmzx ^xt^mm^tvm 
*t«)0, mji^<r)mmmm<r)m.wmi,zmLtz 
T}v-^ ')mm^mhmatjj,t^m.m\zmmhm 
«3i6 \.zwmm<ry^m-m 

m%wrtwm,zi,->x'mm,ziivym:^£mhii 
y'y7j<»5S^a ( 1 ) fcs 

mnmi^-^v'yim&^m. ( 1 ) <rmmm\m ( 5 ) 
mm^ii. mmmmm±mzmuv'y7iimm 
itci^(ow.^^X)i ( 7 ) ir^t^^v'yymmm 

(5a) 

tuiB«»5^^v>7KS5i^a ( 1 ) 

( 6 ) iztm^fi. mmmcDwrnxii^comm 

wmm (6a) tmix^j:hmimib-rhmm(o 
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im^m 1 0 ] mlE^Vy*^ y ^ ( 2 ) 

^v>(iE;)3«^jtBrtg=5ri5' y^ xhmm9izm&m 
umm 1 1 ] mimm^^v'yym^m ( 1 ) t 
^^y35itifll&fflv^;t®:7WIJia (11) $r«;t. m 



fe«»i^^y>*»3t^i ( 1 ) mmmaiTM u 

7K^«t^«(c=5rL, fflBilSTKME* (6a) 

[mmi2] m!^m^m(6)i}>^m^ti 
i,r}Vf}^}:^-k^smhr}Vfi^}if.9y'9 (3) 

fflfil^fi*it*ffi«(6a) fidtyr(P2) 
UTar;u;^'j*^'y:J' (3) ^zwi'Sitixtsihmm. 
\\\zm.<rm&<rs^m^s. 
mm\3\ mmi^yi' (43) t. 
mm^i?yi' (43) i)>ii>m^timmyii^m.^ 
m Lx:^Yyyiiimthm^:^Yym^m 

il) 

ik9,m^yty'ymmmm{z^m^j:mm^^-tmm 
mu{4i) b. mm^zmm-ibmz. 
mrnvM^^vy^mmmm ( 1 ) at. ■^vyi^.-^m 

^-fmwmWJXjV ( 1 a) fc. ^M#f7j<yX;i. 

(lb) bm^'^ii. ^n^z-^m.i5>-:^^mx.x 
m.i^v'yiM'mA^mw^n\zm^mrJmx^ 
xtiim^^wb-fh^wym^^m. 

\mm. 1 4 ] miwM^^y^ (43) i b?ib«)» 
5e:tvy*»jiiia ( 1 ) b(nmzt\mmi^^m-\'c 
^•fmM'}(m. (42) *«ffiti§itTv^si»^i 

3{-iB«i<7)^Vy*it^SlgB 

[H*^ 1 5 ] irlBfJ^fl^S ( 4 2 ) t;p* u 

^iia^jry3c«iffiiiS:fflv^i,twcS)0. friEWSs 
^j-vy*iij^a ( 1 ) (nmmm^JXiv ( 1 b ) 

mm^y-mmm. 

[000 1 } 

mRmmmm'm^^<nm}.zmth h <ox-h 0 . 
mz. ^vymmmmx.tznimcr)h&::^Yyyiii 
mixmm<^m9m^no:^mb. :itnzm^^m 
mzm-tih<7)X'hi. 

[0002] 

imnm] :^Yym\^m:b^^tibmzm'^ 

i)>izmLxmb^j:\'^MitLx\^mt-h. m 

X *) . :^Yy/fm±Ai'^j:Mm^mmi,zmmti. 

:^YymmtfctYym. :kmxm-^mw 

mmizm^tix\>^?>. 

[ 0 0 0 3 ] -^r. m<r>mmmmmzii. 

^m^mthmti^-m^x'h^ini. -^mi. m 

T^mmtmmb^j:nii)>'ox'^j:<. miwm- 
i.f««^j£< iz^ts^mfDmmizhwmm^ b l 
xm^timmh*). mt. mxit ^mm, m 
mm^ (^mrnnfimm^x^tirMiktix^^ 
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[0004] ^z.'Q. i[vym-fh^\mm^m: 

An^pJnlSftVo 1.18 No. 1(1998) C7)P 

6-14 ^:^Yymm\<zi:t^^^i5i.x/mm^ 

mtlXa 0 , X, iRflBTS - 1 0 3 1 7 6-f ^fgtc 
[0005] 

^fix^^. mi\mm. m&mmmzn\^x\^t 

izit^'^^(.mi7)imi^±-tifimmm. mm. 
mx'ii. mmco^m'^mMmmmmmf-ox 

[0006] -u. :tv>7j<*fflv^i,:^S{i> :ty'yco 
^\^mmmm^ i><^x'mti^mbxmmx'^m 
ttiii^. ^m:fjwmmizmmmt, mtm 

m^8 - 1 0 3 1 7 e^mXit. ^Vy;*'x5:^«S 

■t. ztii:7iiizmm^'^xAwizmm\>^cr,m 

m^YyyH ( M I TCOA s b u r y {i, T-lf^a— fe y 
-yjHlOM etropolitan District 
Commi ss i o n(?3®f£{Cj:SiS4*SSi: tT. 
0. 0 5ppmJJlT{i^ffl^V^i:LTV^I). ) 

^hcox'h*). mmimim\'\ m^z. mmm 
izRixmm&m^Yy7iiX''mAimmi-i t ^oib 
mii. mmmzmmmi. 
[0007] :^^Bm. imm^mmAiiz^^x^j:-^ 
tifzhcox\ tYy7Mzi:tm)mhiwm<^mmm 
mmt. zmzmm-tmrnimi-m^mt-t 
ihcox'hi. 

[0008] 

j^m^i.. mmi^<^7tiz^j:^tifzij(ox'h^x. m-^o 
ma . ^Yymm 3 o p p mj^T. mi<ii2- 
2 0 p p mcommm:^Yy?iii: . mmcom±.mz 
mi'?>mzf>^. ^tiizxf). mmmi,zmifz 
mmmMzmtitMz. tYy:^ipi^mitLfi 
:^Yyi(fxizximmmmmizmim^Yy0 
xm&m< Lx. imsff)mmmmmt:i>m 
Lxwmmmmi-thff)rh?>, 
[0009] m-mmi. mi^^yy^^^mt 
^j:th<r)xhKi . zmzx^. m^mmemm^ 
izm^:tYy7H'^mYy<^mmmmtxtyy 



mmtK. pHmma. mwmxffdirm^ 
-mmx'h'o. zm^i,zmi-mbixit. mm<^ 

^mx'him'^mcomwmi.. m 
m. ^xy^. vyd^coMm^mnixmmpnm 

[0010] j}-vy*i: ixii. »m^^Yyym%^ 

mi\'\ ico^t. nm<7)t:ibcomm^tbx. r 
^}^misymmm^\-^xm.wmhf^w^ 
is^-km\.t:i^\z\i. iiMtr;u;^y**54jRts 
(nx. z<Dr)\^/iVA(.t:. m7iibixmmm(r)m7cx 
ii^(mmizmm-tmi^x'^i. zmzx^. mmco 
^mm^co^^tbmzmms(om7t'^^coiS:mimm 
izm L^^fnEi§»tt^o:ty>*sr *w tx ^y>7K4' 
myycommm^'itimhh^. 
[0011] Mt, ^mmmmmwrnm^mm^ 
fzMm u^mmt ixu. yi^m^mm^zx^x 
^mmi,ztv'y7ii^^i&ti^v'y7i(.wmMWiizmi 
:^yym\ii-tmmmmmzii. mmm±mz:^ 
yyyiim^-tifziibm^yXiUi^-ti^Yyym 
mf^mmi. -t. ^mm\m^z\t. mmm<^ 

z<7ymmtLx\i. mmyy:/if.i-^yy:^i'y9^z 
JB«L, m^y'!'t(>(=ii'^yrimmi:^vymm. 

myy^^ym. :^Yy7ii<Dmmm&^mii- 
hmA>t,^ ^^^.(n^y^x'hmmthw 
[ 0 0 1 2 ] X. mtimmA:^yyym&m.^zmt 
hM.fw^r)Vfi^)±WM^^y'^mimm\^xm^ 
wi-ti>f;7wi^a^iesri> mm t < , 
^{z\t . m%mm^^v'yym^mw.<^w&m^z\ir)v 

y7j<&M-t.S.«tc^L. Mt:, ^T;^;<?U7K$r-0r 
)V:^ U7j<^ y9XmMLtzr±. rf^^r^^LTfifSIHi 
ymmmt-^^TiVi} U7}c^W-tl.«t;5: tTV^S . 

[ 0 0 1 3 ] X. mm.^-^mAkzLtzio<^h lx. 
MmyY.^y9 , mm^yfyyymmmmRmmnmy^- 
yymmmsmm^^^fzi^m'mmt mmz 
mix. ij;±-^j:mmizhmmmizuzijCDijh 

[00 14] 

immmmm] ot. ^^miz-^^^xmmizmm 
•ft, mui. ^%m^zmmi<r>^m-m-^m& 

3§g«l t LX\i. *tO«M^»*^tcJ:l.^y^7}<« 
jtgM&fflv^fc%^oj)a|-CJ>S, nmi,zii\^X. tKjI* 

^(Ojifi:<7)M*^ief 1 o*><i>N';pyv i ■^mxm.it 
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^■1 Hc«*&t. zzTW^Ti^imm-^iitzmmA^i. 
mmm^yi-v'yyHm^w i ma^ti , imm i 

mmmi. HffiOWSf^t 6*»^>lil&4ci:LTA;l.7'V3 

[ 0 0 1 5 ] i T±fB«»5ejrvy*i!B^a i to 

V^TIKBW-I. fc . IsmSJi. !|tlS¥8 - 1 3 4 6 7 7^ 

2 2 ^ig«fi«Ji2 1 i=a^a-^;b-li:l.at LTiSat. 

^h'^mi^z LxwMti t Mz. mmmmmiz 

ttimm(oyxm24 , 2 di^^mzm-oxmrn^ 
tixa^. nmmmm^im&^mn'^m^z. 
mmwxm (las^-ti-f ) ^zm^nx^^^^, 

ffi2 2, 2 3fc7Xffl24, 25ki]H^timi<Z. 

mmmm'j^^ -yhiot fms&'j^ ^-vh soffit 

6, mmmymKn27Rmmi (^w*) m 
aiP2 8. m^m\iin2 9m^mfi^tix\.^^, 
[0016] mmmzt3\^x. ^mmizm^mEi 
Epjp-f s bMzmmm i o*>^>a>7'v i a , v i 

bS:igTBtffB#lI«7j«Si[AP2 6, 27izm^im 
LooWSrffd i:. ^112 2ffllK{i*««j5?fcct 04 
^ItzOH-^^y (OH- ) j&m*Os ;«ooH>f:t:^ 

li. ^mcotvym.m<^mizi: -,x^vyif%^ 

•fht^\z.Wb \,z-^'^\<z\m IX :^V'y7Hfj^^&t 

I. zmyym. iisi^K UYyyii) sfttjP2 8*» 
hmmmmmm 5 mx^vy^m^wm 5 a 
m^^tii. zzx\ mmmm2 2mmBmzii. ^f- 
,%mz±mti^m^zm-^^h.x\^hyxm2 4 i,zx -^x 
mizx D mA.r£mm& ^tix^^i «t\ i^ffim® 

muz:^Yymmzm^ji^ttLxm'^HZ7i(.'^m 

mth<7)T. :^Yy^:x.tlXymtmz^tiSth:^'/ 

ymtm-i. flPfe. mm^ymmMixsopp 

[ 0 0 1 7 ] fnEltMMf4*«AP 2 6X{iJj-V 

ymtan 2 8(o^^-rtii!)-(7)miizmm&mimn 

mh^mx'h 0 . #tct(nBiiffi«s«*8SAP 2 6 1*1 
i,zmwLxmm. mm:^(om^^mm±L. mm 
mmztm^hmx'^i, m^z. mmykf^^zu 



■^M^y (K* ) nm'm^.zxmi&m.'^mm. 
Wo^mmA^y (c 1- ) ji. i©iiiitc?iffistLTis 

;<^KftT\ |jifi^«Ptft:;lTT;k;<'y^M4' 

ttJSS-?aD-f-s.W3j:o. ^wzmw^mvyi^^ 
[0018] iHi«t. *<7)mjsfcj:or4jst/i**^ 

Jj-y (H* ) {i, |»ffi«ffi2 3ffl!IO«ffifflt**oT* 
fCHflgTKSftBP 2 9 *-^>HufElt®Wf*f 6 SrgTm 

[0019] mmz. mMmm^yfy'y7i<.mmmm 1 1 

ItLTti, ■tby'>A(cftaStil>r;P;^fy^SS:ffl 

^^f^r;^;^?y^«M-<^y3c^a^li^fflv^l.*^^:. * 
mm^^y^mm^m^^imtm^. m^m-^ 

mizmi-^{>coxhi<7)x. mmm^znyisfp^zmM^z 

^ttiX^^^i-hV^M^y {Na* )^il)V'y^2^ 
-^Jj-y (Ca") ^^OT;^:^y^ig^:ty^T;^;^y± 

y*i:=5rt. ifaco*«;<fXt*fciiffi*#PaiP2 9*^ 

hr)vt'):^mm-thmztj:^, ':&<mmi2^m 

xr)V:f)^)ii!,jfy7 3\,zW^^ixhmztj:h. ZffM 
fcb-CNa^ ) I1MC0*«PH9 

~ 1 1 m\^mm:xi.(or)V:^ y 

\±m,^tir. mmw^ywm\&^-}xtmzt£t. 
ztii^-!^ y^mmmm±mmz s 0 . i>f#«« 

m<nmMt^^ti(^x\ -fby^AS (r;i':^y^Jg 
mnt. mrjvt y ^ms^ ^ y^t^iiiic j; 
\,z-^\^xmmh, 

[ 0 0 2 0 ] i^, r;p* u^SM-f itymmmm\^ 

«<^ri3. j£tC^<-tWi'pHffliffi<-tl>»;{)>"^fgT- 
[0021 ] <Ji:C. m 1 . ±^L^>:«^5tijj-V 
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5 a.cr)A/Uyv 4 -AVk^V 6 ;&^^>5t:cr)g|?^M;{i, 

ifhh ) 6 Si\,Z'm^i\.h, OT«f6 3i<D)^)V:fV 7- 
[ 0 0 2 2 ] 02 a. ^COA-^XrtcOffil^tW^Rtt^lO 

*Wie«6 a*>'i§a?fLTv^i,, BiriE:ty>7j<jt^ig 
5 a tti. Hfftew*» p wSfixran t B&i5ipai t-^ 

V:^7Kji^Ry X;^ 7 tL. t y>*^ W««^i3 p 
«±^*^^>ISttilPiOti!LhgB^Hcfe;-«ffit-i.«(c^: 

PcO»Wt«L-C, iS^^tc#«LTVM,iiBm^« 

[ 0 0 2 3 ] i^, i^mrcmmthifYyMi. :tvy 

3 0 P P mOTt'*> I? . «*0;^fXjtj»^r^T« 

i<nx\ :^yyMmmfmm^zx^-^Yy7i^ifim 
•titx'mT^mm^^<t£ibmz. -eopHtu 

ms-ti^m-^tihrnztxh. 
[00 24] ^(Ti^i^z-y^^xmrnhk. 04 li. -^v 

^-'^ 7 T* D . iHlia*^ t^ti:m D , T)V:^ U ffiJS 
T1iiia{;:ty>'«S*W1-|.W**>l.. HP*). + 
tt^JSayMtt^ST-tt, :tyyJII««7)ii^;5rffiT^I» 

iHtt=5rtTV^S, »tU>pHfcLT{i:pH3Jil±, 

7*ffi-cj>'3. T;i';*ufflj^T{i, ±acDa'3:tyy* 
»^5-fii**ieistLi.<7)-c, :^Yyimf&t-x(mm\,z 
tvymmLx^v. 3j-yy*«Mt{MS5:v^ 
ii-^t^x-m. X. pn^3ax±.bLfz<r)\i. mmm 
\^itYymmwi\,zm.-yxmmmh. w^a» 

X. pU\i3\:J±. UtL<\t5[:Xtff)mmt^zmm 

[0025] mMz. m<Dmmt. «K5t^yy7j< 



m^w.ix^^uz^v'y7\i^ . Mmvyymm 

f 5atttf&LTMt-|.«tLTV^|,*4\ IHC^L 

Tv^sst. ii^yy*Mjt^« 1 •c«L/2^yy7j< 

fi. A/kT-Vl O^MT-0^yy7j<^y^ 2t|f«L 

jtmtcA'/pyv 1 ixi^f^ryrp 1 S:gTBuiS:ty>7|< 

j^wis jj-yy*^' y 2 mmhitvymm 
m^z. tYymmLxtvymmm-vth<n>\m. 

i¥.^y'9 2\i^mm<n9y'!^t\x\^h, z<nfim 
5\.ziy)mm-h. asji. ^wmmxmvy7\^^ 
mvy'm.<nmmt'kw- ^^yyxh ^ x . ^y 
ym\zwm^wmLx p h 4 mmmzmm.Lfz%^<n 
x\ ( a ) lizmYyTii^xTyuxmrnz-^m 1 

0 o%T'^«L;^c^^«^yyiiso^-fb^^L, 

(b ) i±±UmmLf^E.-onyyxa<;)mmz:^Vy 

ii-ftcMJis) t7)^yy?iso^ib^^t, ( c ) {iMlE 
(h) t |SI«coH^P 7 7X3cOi£gSt;::ty y^jc^aA 

^-m,^timmaf)^^^iin-tm^zuz^'^mY 

{C. (a) •C{±3 0^m5gmi.*«j4. 9mol/ 

1 {m^m4%) x'hhcDmi. mmm^ 
{h)x\m2. 2moi/i {m^m^6o%),% 

( c ) -CtiSSjO. 4mol/l (MiJ'-^iisSjg 0 

%) t^-^Tv^i,, zmi}>ii>. :!fYyAiimmm 
T^m^kizmixami. :^Yymmm'^^m 
mizxi smmm^^mmm^'timmmx 
him^mm^tixo. %^x. :tYy7nmix^ 
m-tim^izii. m^y^mm^yi^b^j:i-<^m 

[0026]^. m^.(o^y^xii. :^Yy7mimt^ 
1 0 0 xcD^mmxh d . m^coKy hmmm^ti 
xmm^tix ^^^m^-m^j: 9 yymMxh h tK 
^y^ncnm&M. ^m.\zi^Yymwmm.\^\ ^x 
< hcox\ :tYy?m^mi}'i^^Yy7H¥mfyi'^ 
izm^^ti-y-ym^y^i^MYyyiimiiitm^x^ 
^tfi, H9ia^'y^'i^«jj-w*«S{i:. ±ia (a) t 

(b) fcO*raW^r*l!lS:*t»t'5rS. ^-^X^m 
Ximiltim^<7)i>y-!^t:-tii>X r?&K^j tLTlB 
mi. X. »*U^t<OfctT{i. :i-Yyyii9yi^iz 
:^Yy:^^mSTXmi. mtYyAiiM^xm 
x'thi,<r)ifihh. zm^at. w^^zt^txtm. 
m-hhcox. :iYym&<mTimmi,z-s.'^xm 
±^m.t t£ 0 . ■:iYy:^immzmmfh tctiftao 

[0027] D . J:t«W«?iigT'll^ttllWS 

^fitz^Yyy)^.^^ mmnmm^<nmLmzm^-th 
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M^mbmm4bi}Wxx\'^xh. ^v>:f!^<m^ 

«JK*i2~l Oppmg^TtiV^**, iai<0^D<3j-V 

yim^W):.mmh):.ifWxX\^h^\z\i. ^<r> 

T^n'mzm):.xm\^m.mvy:f^-km^h^%xh 

0 . atJi 5~3 0 P P mSScOlgHT-lS^n^ 

miimtxmmm^zmxL. mcommmm-ti 

^mmm< ts:h<nx. 3 0 P P '^\;X^hti:^-mii^h 
»^L<{i:2 0ppmmTA^'J;V^. i^. ffl!|l!ItC>tr 

1. R8*:tv>7j<?iS{i, im<nm^^mw^^zi. -^x 

^^wspf t^izmt-ti mcoMz x-oxhm^j: 
i<^x\ mm^zx^mm^'t^^i^cox'hmm^ 

[ 0 0 2 8 ] , H?IET;P* U *iFfPi!'i 6 tfi . T 
;i^;<fy*iFffiyX;i'8*^. l-Q<:7)W^^^P'0WilKce 

^m^M^<r>i&mzr)UA u tis»fc=5r-3T 

hmx\ mmmmmf&m9lPmh-ox±mG^z 

I. mz. m-^zii. mmmmmmYy7iif}K wis 
mm^&i^^xMv4mm±mizwm^ixh<Di±mn^ 
m^^iK zmv'yyii^zx 'o±mmmm<7)mm 
'mmi>mmtxLto^mm^hi. ^zx. r)v 

o T s luiBcoa 0 isvymm-k'm^ « ^y>*«o 

[0029] J^iLhfi. A.>;^|^cDW^tti|Jlt:tVy*S: 

^\jx\^hmAzn\^x\t. ^<mmnt.x:i!vyf!^ 

fS^*ffllI^t{i. JRII«c7)S^iO!l8 
Wmi^^y^A 2 i:i^^4*«0©:7K-fl:g«l 1 

^v>*imii« 1 )MW^^i!Vy:/^^mmz.m 



y^mi^mmttfix^^i. zcDmw^zts^^x. meji 
m^ii^y^ 4 2 tc7j<a*^c7)ai:coiEf4**3iMa7KL 
•csw^^o^v'y* w^ff 3 3i:®t*]i4 0 izm 
iXWuK-tt. wtcii. 0vvy. ffwm^i 
imx'm<m^^4 1 srf^s^Tw^jj-yy* 
isj^ 1 ^m^^. mmm^i^ y^4i mmp, 

iMMC^ 1 1 ^igT^W?5C:tVy*!S^a 1 

\zmk\.x-fe.<nmm^\\ -rnvkWiz. mmz-^ 

^^yim^m. 1 (:{i^yy*»ai/X;w i a 1 
i]')mV&J:^}V\htmiW^iiXii'0. T^^t. 5fe 

mmM%<r>mLmz. n^ti ')Mmm<rMm> 

MAt^cOikmz^n'm-fh. 

[0030] \%mm^^v'ymM^mn'^mfk 
%xwm.. ^<n^x'm'm^m^^z\t. friB^ 
y ai / X)v 1 a ■mr)Vi] u ymmy Xiv i b 

iA{±T/u;^u*cow%ffa„ ikx'm'm'^ 

'^o^\z\i. jfyy*W*{is mfer;^;^U;K{« 

^ffl«tTfct^. ^yy*W4>{i. S;5'y^t^T/i';^ 
';*S:ffli6Tfc#, :tyy*fPflii^7f*t7/l';*U*<0 

*#fffiyX;H aSlA'T;L';*'J*pajyX;H bcO^« 

m^m^'t-)-)^v'y7V.'^r)Vii u^koit^trita* 
t^i^T*!., m\z^ ic7):^{i. fflKSf(C)^-r.&jj-y 

[003 1 ] i^, JifECiJV^T. m\-^^y^42\,z. 
ico^^tcii. l«IE«[7l<{bSai l{i*M4 0t3^m^ 

[0032] mz. imm(nwmmz-^\^xwm-h „ 

OT^HSiMtli, ^y i I. W^c7)«»|5)5|^ 

m^^^w^^. ^^^mm^\izwz%mi^ 

3j-yy*ilJ^a-?^Ji§ti:t:tyy*S:i:?BtT rdf 
h r^t^^TOJj <7)fl-4|tov^Ti,P*-rs^>:ft:ty> 

[0033] 

-mmW'K m.yY.-kmifM^z\i.-m>-^^x^m 

l#f4«?gcoflt*&S:. ltt^'3 0. 2 1. IBlUlfif-? 
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fz. z.(r>^a.'^'m(rimiizoi:A.zmwM^m^L [0034] 













2 0 0 0«^2H2 SB 




2 0 0 0*3^2 1 S (*ISE->-4ft) ~ 












Hid. ze/m, m/B (;M8''^■>XB»J51*ffi) 








: 0, 1 5 e/t* 



[0035] BiffS5«iSEt{i. KlibiciOM^fiffc^*^ 



S:tvy*i8ji^a ( d o - o 3a) m^^t:, 

[0036] 
[^2] 







0,(ppb) 


PH 


OHP (V) 


D 0 (ppi) 




DW 


0.0±0. OQ 


6.4+0.06 


0. 37+0.021 


7. 3 ±0.08 


(2PPI.) 


0.-2 


2.0±0.00 


6.3+0. 01 


1.04±0.003 


17.0+0.35 


:*•'/>* 


0.-4 


4.0±0.00 


6.2±0.01 


1.07 ±0.001 


19.2±0.20 



(a) ±arao. UV^imSL) . pH. ORP (BtftaicBtt) IkXf 
[0037] ^Vy7j<i«ffiJi. W^^i^lS ( N H 9 SMSIcO^T tov^T B^t J: 0 . ^3 t 

tL^rV^ttti^tMffl^^HBr .y 7 ^ ^WAT'SS [0038] 

Lfz, d t'A.zmm& mmz r^mm^ tsmt m i ] 
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On. + ln, + 2n, + 3n. + 4 in 

mmm X 1 0 0 -(1) 

LNx 4 

L N : mmmisi. 

^.wio-A) : mmmmm<onmm (a 3 ) 

[0039] [^3] 



mmm 


m m 


0 




1 


mmibmmmo) 5 tS»« 


9. 




3 


mmii^mmmco ?. 5 %m±: 5 0 %mtt^ibi 


4 


mmii^mmmoi 5 0 



[00403 -:^. mt^mi^ii. mm^^mwi 

SIS^K (LI-6400, *llLI-COR*ttg) f 
fflV^t. S'5rl.^3S« (PPFDBOOSt^'SOO/^m 
o 1 • m-2 • s-')Tt1il^L^, 

[004 1] ±Mim^zximwm^^^:ir^im7 

t^^mh^^^miiz. ^Yy7Hm^lX\^^j:\^ re on 

mmm^zmi ro3-2!Xj m ro3-4iij co^« 

mi. rcontKj SV' rowiSj o»^SSiOi>* 
1 % ly^lU-Z-tMliZA-^X-h -oJtoi^. ro3-2ilji: 
r03-4|lj «^ffiSWi**ll{ifa6^>ii^>()^'>it 

[0042] }Xiz. :fYy:>i(.miz}:im^mmi,z 

BtrlMS (PPFD300atX500/^mo 1 -m-^ 

• s-n TizmYyyi(mcr,mmz±^^j:mmibi^> 
ti-r. X. MMzimi^tiimh rco ntEj at;^ 

[ 0 0 4 3 ] X. Z(nwm<n^&^. UStto^tv'y^s- 



[0044] \;x±.mm^m-(^. ^ry^coit^Bti-? 

m'mmmt<ziomt!:mmmzm:^tih. ^ 
y>*ii^t 2-4 p pmX'm'^<omm^fzi)\ h 
tftitsco 1 0 p p mu&coh<Dmm-ttiif. mzm 

[0045] :^miim±.cr)M^ . itmmm^mv 
yyi:mmmzmLX'^m.^m±mzm^tim 
izxmmmmwm'frohcoTh'ox. ±muzm 
mmm^^tiii,<^x'm< . m^mmm'^^m 

:tYymm!S5 3iizm&mm-mmyx)]^7^ 
UBtTv^s^s. ^mmpmmmb-otMiz 
a. ^(7)yxmmi'nmmiPco!miz!Btxm^ 
m^j:mkt^t<oi}^m-chi. zcom^iza. m 

>v7t^-xm<o^w\ti:^mmx'm^L. ^m^& 
-^u^mmmtmizj^f). myxmrn^m^^ 
t^x-tmi^-Bimx'hi, wiz. mm.^yx)V7^i-o 
(r>^b^j:i. ztii:^mm(7)±^xmi^i>zLxim 
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[ 0 0 4 6 ] X, j^^mi^cD^mmizTtYyTiim 

[004 7] X. ^i^o.m.mc^mm^ 
<ommc^^x'i:>. ^mmmmmzmm^^yy 

mmmmmxi. tmmpi^'^m^t^-^x'^m 
com±.mzmxyfYy7}<^:mtim^ztj:tmmim 
coM'ox'hitiK \iim^<n^mm<om^ai.. jiTRfflo 

{i. immrMLx:^vy7\<.rA^L. mm<nm\<z 
WM^tix\-^hw.uph. mmmm^zm^ixx^^ 
h mm^cDmmmz:^Yy7ii^-»m txm^^mm 
hmi^^mx'hi. im:f}^mmb^j:^^ii, 
xmmiy^v'yyiimmmm&x'hmktYy<^ 
m'>fmmmiim^zpummin'^x\.^m^zx 

[ 0 0 4 8 ] X. m^mummmmimbhfifz 
-^f,zffi^itvyA^imm-^^\iz\t. mmm^<r) 

fi. ^y-^\,zmLxmm.mzm.h. ^mx-im 

x^{,z:^Yy7^im.Lxmth-mh^m'chh. 

zm-^izM. itvyii^criummm.im'fhtdi) 

{z. mm^rnxm. mm^i^m-^vx 

i'ifdmi^zi-imi^-simx'hi. 

[ 0 0 4 9 ] X. ^v>7kc7) p Hiistcs 0 . m^mua 

mm^m^^xmmtmh^mx'hitK mmiz 
ii, mmm^w,mmtL<^j:^-^(7)x\ mzxmzA 

[00 50] 

y*s:fflv%-&w. :^YyizxmmMkmmm 

yym^mfm^^mv^ mmiizwmix^^i 
COT. :^Yy^kimmi:. -MmmizM-yXU 

mimm^. mmmmizmiicommmMkifi 

m^^timiz^'xi. 

[ 0 0 5 1 ] X. TS-vyy^pUVmizJ:*). jTW* 

m&^^^j:mizmwmm'^i<Dx\ ^^vyjm 



mz±%<m.-fmtmmtih. ^y>7j<M 
i^m.i)-h'm^iih ^y>7i<& y trati.:^?^ 

jil««g|^««%«if JT'# h<nx\ ±iep Hifflst «ffi 

llSihSfcJ:'?. tVyii^ffy-mff)Wemm%>^^h.^J: 
[ 0 0 5 2 ] X. 3j-Vy7j<l8J^ai: tT*<0«)!ft=J: 

nv:^^^. ^<r)m^\<zj^txm<mKX\tiff) 
mi<zmtm^zti:^\f. mimm\.zwfLt:Mm 
m^vym^m^mt. ^m.mvymp^ 
m^x:^v'ymmmm.^m>. ^vyMziih 

[0053] mz. 7ry>*«jigM^Jifi*^'y^'^i 
u%mm.hmzMmzmmLxm^h^£^\f. %m 
m<ri}u-kmm>.zmmfix \^mmznhx h . 

\,zmmmt^j:i>. 

[0054] mz. mm^i^mm'^m^ii^^m^t 
mmixx\<^hm:<nmm^h^j:^fz o^v^jiit- 
^j:<t%>m-^'±mmmt^j:h<r)x\ A<om<r>^ 
^T'^j'f , mA^mcowmmzm-iw^hm^ti 
^miz^m^. ^izmrtm:i±±'^j:i>i> 

[01 ] :¥mBi>zmmm(omwmmimmtifz 

ib<7)immmmmmmco-mi7j^tyn~mx'hi. 

[02 ] 0 1 tC/T^L/ifflWSAi^XrttC*jftl.^ffi7t< 
[03 ] *^0jT'ffiffl-r«.«)S5t:tVy*Sj^McOS 

[04 ] ^mpwzm^tYyym&(nm^mt^^^ 
tyyyx'hh. 

m5\m^t±%m3ht±%^mhi>zmhi[V 

ym&<nmm,i^i^y yxthh, 

[06 ] ^mrcmm-fmw^tvymmm.ffy-' 

mt^fcmmx'hh. 

{miiifm<izi.hitYyimMzi.i,^mmm!^ 
i^^yyx'hi. 

[08] :^Yyyiimmmzxiwt^mm<r>m 
tm-^yyx'hh, 

[09] :^vym;^<mmzitmt^mm.<nm. 
^^•tmco^yyx'hi. 

1 ^vy*i?iiga 
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2 :tV'>7j<:?'>^' . 

3 rivij'ii^^y^ 

5 a iifii*.(3ry>*) jtMW 

6a wm^i^rm^mmmm 



7 ii^rvim^jxjv 

8 us* ( r/W;^ U 7jc) W/XVl' 

1 1 m.\\m. 

4 0 

4 1 ^mg« 

4 2 mAi^y^ 



10 n ~E 





[02] 
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If" 



OB PPFD:300|uiiol'm''r' 



~ ContET OWE 0,-2E 0r4E 




[*iaJB]¥fi!4l 2^9^120 (20 00. 9. 1 
2) 

[^«E1] 

[fljEst^i^^] mm 
immms^] mmmm 

m3 0 p p maTmrntmyy:^^^^^. 

.:tV>*.&ffiftcO«!Uig|5ti!^S*S:#ai:-tl.tt!il 

m 

izsmm^commmm 
imms] mm^^yAi'^iz. mt, i':i^ym, u 
ydmmm^mixmsipnm^n\'\ mti 
fzmmm:^Yy7ii^. mmiznjmizmtm-m 
3 ^zmm<r>wmco^mm)jm 
[ m^me ] mmmmmm^zmm-t i myH*^ . r 
)vti u ^m.^^y^miUzx^xw:Mm^fvtz^ 
D . mjY.<^nmw&'m^wmi\zm. uz 

it*3i 5 iztmmmmmmm 

S>oT. yH(om,mmzJ;i^xmmiz^Yyyk^^ 



m-t^v'y7i<.m.mm(i) t. 
mvm^v'yA(^mi ( 1 ) mmtvymm 
'§(5) izm^tixmimi<r>m±mzmmYyy\<. 

t:!mt?>tiiibmKyX)V ( 7 ) S:#tl.:tV>'7j<it 
^Bffi'i(5a) fc. 

ME«!?5Si:tvy*i8iSiia ( 1 ) (rim^mam 
( 6 ) izmm-^fi. mmmmrnxmcomm 
m^mi-i-fzi/^comyx)}^ (s) ^^r-r^nfeK 

Mie« ( 6 a ) t &filtT^rl.»Sr!|tmfc tSfiftcO 

[ii*3S8j mmmm^^YymtH'g ( 5 ) *^^>ii 
^^tiiyfvyTi^mm-tityyyii^y^ (2) ^ii 

t . |gfS^y>*Wie^ (5a) iiTityr ( p 1 ) Sr 
^t-CiMy>*^y^ (2) t«^§iiT'5rl.»«3l 

7iztmmmmwms.m 

mm9] msMv'yy^i^y^ ( 2 ) \mmmmWL 

V ^{i:J±:^«i^^tg=5r ^ y ^ T'S> I. ilS^IS t iB«co« 

[i»*]i.i 0.] mmm^^YyyKmmm ( 1 ) t 

^y^immm\^myi(.mm (id «i 
mm^Yyym^ms. ( 1 ) conwcfir/w;*'; 

*2:^-ri.«t*L, miEI^*iRBBe'^ (6a) 

9co^^i^i>Hzm,<7)m(Dmmm^. 
[m>^m 1 .] «riEitffiWf*« ( 6 ) 

ST;l^;&U7K^lf^1-^r;l-J&U*^y^ (3) ^ffi 
;t. IWEUffi^Kl^lE^ (6a) li^yr ( P 2 ) 
LTST;P;;?U*^y^' ( 3 ) (=««g§ixT=5rSif«3l 

[W*iHi2] ilPTk^y^ (4 3) fc. 
IM^K:?^^ (4 3) ;0^^>ttl&$^§JIt4*&«^^ 

mixyfYyyiit:^thm^yfYy7mm:m 
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mmm^^YyA<^mm ( i ) :ty^*^»f 
( 1 a) m^mtat^. 
(lb) tm^^ti. iz^iz-^m 
*-x mmixwm^^Yymxm^TiiimMmiz 

m 

msm 1 3 ] mtmrn^H^y^ (43) tmrnm 
^y^v'y^iimmm ( 1 ) bcomizmmm:>nmyii^ 
m-tmMimm (42) mm^tix\'^?>mmi . 
2mmmYy7Htmmm 
im^mi 4 ] mtm^Mtrnm (42) nvi] v 
^mm^ ^y^mmm^m^-^ihcoxh^ . mtmm^ 
^y>*sjtsB ( 1 ) (omwrn^A^yxii- ( 1 b ) 
(=rjv:(r ^J7i<.miii^i^.lm^zlx^J:lmml sm 
m<Dtv'y^mmWi 

immmm.^] mm 
iwmms^] 00 09 

[0009] ^-comHt. fflE:tV>'*^IIStt*i: 

mzhh. i(7)i»^mv'yyH<^pWi. smLK-oi 
MmmtL<_. y^<^mm^^vym^AX'i<±. mm 

t^%,--mx'hi. ,:im^^zmmtmhLx\i. 
fflvM, ; i: ifix% . ^■mx'hhmm'm.<r)^mm\,z 

mm 

{mmm.B^\ 0010 

fflv^?>. c:^o«^tc. %m<^i-zMWM7i^tLX. nv 

mzimth^^^x^h. iwcio, ttif^co^aiitg 

oSI-fb t MzWM%<nWt'^^<rsmn'i^^mzm t 



[*SI«!iE4 ] 

mm^m^\ mm 
[aim^^a^s] 0011 

ms.m\ 

[0011] Ht:. ±EaftW«WS6l*:^S:llitt^ 

f:i^m^\^\^m.t\.x\t. frfB^<?)«^;}WBStJ: 
^T^«j{c^yy*^i^ti.:tv>*i?j§gstc*3 
fti.^yy*&#ftiit^^«i!i.^v>*«fajtt«is tt 
m(nm.mz^vy:f^-^mmh fci6oMy xvn:* 
f i.^yy*wie«&«^t, iiffi?KSfjiit(; 

fci6c7) W y XVl-^^ 1 1. Fia*Mie«S: b^c t 

^yy*iE««t^yy7i<^«f&-ts«(ct!tt03&>' 
S>')s ^<D^^mv'yi^^y9\i. :ty>*coe^^ 

[¥fffluE5] 
[ffilE^^'g] BJiffl* 
[«jE*f««a^] 0 014 
[«uE*fe]^ 
[ffliEl*lS] 
[00 14] 

[^HBio^«fe«je®] %w%z-o\^xmm!zw9i 

•ft. alii, *^HHW^^»o«»»:^S^«lf6 

b UT, yiim^mi^^^zx^yi-v'ymm 
mt^^six^-^i, nmi>zii\,-^x , 7\imA(.mcom'KcoM. 

Tk^lH'i 1 o*>^,A•;^7■•v 1 ^gTDc^^M 1 1 m 

y'yyi^mmmuiizim-th. mmwu^xit. mmm 
izmmirtzmmm . mmmy^vymm 5 

YyyUmm^ti. A';i.7-V 2 ^gT^yy*WSf 

y V 3 ^MTlifeKit^We a izm^tii . 
[^igMiE6] 
[«iiBi*^«i^] BJ*ffl» 

[wmmm^i 0019 

[HIE:^] ggjg 

[HIEI*!^] 

[0019] H^tc. HuiE«Sjt^y:^7jcfiis^a 1 
mmmm7]imAiimmti>^z'^^. 
1 fc LTii. -rvv^yMzj^m^tiiT/u:^ v^m^m 
^^tzT)Vii ^j^mm :iy^mmm\^hii^b . * 
m^A:iy^mmmm^hi5^bm'o. m^m-^ 



(14) 82002-2021 1 ( P 2 0 0 2-2 0 2 1 1 A) 



a* ) i>«^§tLSi|g*. ltM!|c7)*{ipH9~l m 



xmm^z7)V:^ mi^Emh^miz-^^^xmm 



yuy\-'^-=J<r>m% 



(51) Int. Cl. 7 FI (##) 

AOIG 25/09 AOIG 25/09 C 4H011 

AOIM 1/00 AOIM 1/00 Z 4K021 

7/00 7/00 D 

AO IN 25/02 AO IN 25/02 

BO 5 B 1/02 BO 5 B 1/02 

CO 2F 1/46 C02F 1/46 Z 

C2 5B 1/13 C2 5B 1/00 F 



F^'-A(##) 2B022 AAOl DA19 EAIO 

2B029 AA02 BB06 GA06 MAIO XA03 
2B121 AA20 CB02 CB13 CB23 CB33 

CB42 CB47 CB61 CG7 EA12 

EA21 FA16 
4D061 DBOl EA02 EBOl EB04 ED20 
4F033 AA06 AA07 BA03 BA04 CAOl 

DA05 EA06 
4H011 AAOl BAOl BB18 BC06 BC18 

DAB DD03 
4K021 AAOl AA09 AB15 BA02 BB02 

BCOl CA05 CA08 CA09 CA15 

DB31 DB53 0007 



